The convergence of mobile communications and distributed networked computing has provided the foundation for the development of a new channel of electronic business: mobile business. Research into mobile business has begun to grow significantly over the last five years to the point where we now see dedicated journals and conferences focusing on this topic. This paper provides an assessment of the state of mobile business research. Drawing on over 230 research papers from key research outlets, we describe the emergence of this research area and characterize its current status. We also provide a critique of current research and some recommendations for future research into mobile business.
However, in the late 1990s, convergence between the two began accelerating, resulting in a variety of wireless data communication capabilities, in particular the wireless Internet [Clarke, 2001; Varshney and Vetter, 2002; Balasubramanian et al., 2002] . Convergence led to the development of sophisticated wireless data services, based on mobile data access and electronic messaging on mobile devices.
While the markets for these services are diverse, the most commonly cited applications are in the business-to-consumer (B2C) and business-to-employee (B2E) segments [AT Kearney, 2003 ]. Consumer-oriented wireless applications include person-to-person messaging, email, banking, games, music, shopping, ticketing, and news and other information feeds. Businesses apply wireless technologies to sales force automation, navigation, tracking, field force automation, wireless telemetry, the mobile office and more.
For purposes of this paper, m-business is defined as the use of the mobile information technologies, including the wireless Internet, for communication and coordination within an organization, between an organization and other organizations and/or customers, and for management of the firm [Scornavacca and Barnes, 2004] .
Mobile business is leading to the emergence of a new research stream, building on research in areas such as electronic business, marketing, computer science, and business strategy. The last five years saw a steadily increasing number of papers in mobile business in existing journals and conferences. Furthermore, numerous special issues of journals appeared that focused on mbusiness, m-business conference tracks, as well as entire conferences, journals and books devoted to aspects of mobile business. This paper assesses the state of mobile business research. Through a thorough examination of major publications outlets, we characterize the development of this research stream, where it is today, and, most importantly, where effort should be focused in the future in order to build a strong research tradition.
The paper is structured as follows. Section II describes the method used to gather and analyze the data. The results of the analysis are presented and discussed in Section III. The paper concludes with a summary and recommendations for future research into mobile business.
II. RESEARCH METHOD
There is an established tradition in information systems research of examining the research literature itself to better understand the "state of play" of research in the field, and to discern patterns in the development of the field [Culnan and Swanson, 1986; Alavi and Carlson, 1992; Banker and Kauffman, 2004; Wareham et al., 2005] . In that tradition, the principal aim of this study is to understand the state of mobile business research, by examining the m-business research literature published to date.
First, it was necessary to locate conferences and journals that published relevant research on this topic. The search began with an examination of previously published lists of publications containing information systems research [e.g., Mylonopoulos and Theoharakis, 2001 ] and ecommerce research more specifically [e.g., Bharati and Tarasewich, 2002] . The selection was refined via discussions with senior academics actively researching in this domain.
Since research in this area is relatively recent, the scope of this investigation was limited to the time frame January 2000 to November 2004. Table 1 presents the initial list of journals and conferences examined.
The next step was to examine the abstracts of every paper published during the selected period in these research outlets. All abstracts were scrutinized and any articles considered pertinent to the topic were selected for analysis. The general guideline for article selection was as follows: The central theme should be mobile or wireless applications; and Articles should be in the information systems / e-business domain Most papers from sources such as MONET and some technical tracks at the HICSS conferences focused on technical issues, not applied issues, and fell more properly in the domains of either computer science or electrical engineering. Such papers were therefore excluded from present consideration. Table 1 M-business Journal (40) IJMC ( (Note: (-) it did not exist at that time; (NA) not accessible/available; (*) papers with primarily a technical focus were excluded)
In addition to the 533 articles mentioned above, we also wanted to include key articles published in other available sources. To that end, a keyword search (using the keywords mobile, wireless, m-business, and m-commerce) was executed on three major bibliographic databases (Proquest, Emerald and Inderscience). The articles produced by these searches were scrutinized by 
III. RESEARCH QUESTIONS
To focus the study, the following research questions were posed:
What is the principal concern of the research (e.g., consumers, business applications, telecommunications industry, wireless technologies, etc.)?
What research methods were used?
Was primary data collection carried out?
What were the key contributions of the study?
To answer these questions, the 570 candidate articles were carefully categorized and then analyzed in detail. One of the issues that arose concerned the quality of the research published. Examination of the articles suggested to us that the review and selection process of some of the conferences and journals from which articles were extracted did not appear rigorous.
We decided to focus our efforts on articles which met or exceeded a quality baseline typical of established journals and conferences. For this reason, a number of articles from the newer mbusiness conferences were eliminated from further consideration. (Many of the higher-quality papers published at these conferences also appeared in IJMC or in special issues of other journals, so were incorporated into the study via those routes). Papers from the AIS (Association for Information Systems) sponsored and affiliated conferences and forums (ICIS, AMCIS, ECIS, PACIS and CAIS), as well as those from HICSS, were included in the analysis on the assumption that appropriately rigorous reviewing would have occurred. (Note: (*) The difference from the reference distribution is highly significant. Chi-square = 136.51, df = 7, 1-p = >99.99%. Chi-square is calculated with equal expected frequencies for each modality).
Mobile After careful examination, 235 articles, from eight sources, were selected for detailed analysis: 181 (77%) from conferences and 54 (23%) from journals (see Table 3 ). These articles were read in their entirety, categorized and subsequently analyzed.
The absolute contribution from AMCIS and HICSS is notable. This contribution is mainly a reflection of the overall size of these conferences and the large number of papers presented there.
IV. RESULTS OF THE ANALYSIS
It is clear that mobile business research has expanded rapidly, more than doubling each year. More than half of the sample analyzed in this study was published within 12 months of its completion in early 2005 (Figure 1 ).
There is a general perception that most academics approached m-business research from a consumer point of view, as was the case with the early e-business literature [Wareham et al., 2005] . To identify the research focus in relation to the target group, each article was classified into one of the following five categories: (1) consumer, (2) business, (3) technology, (4) industry and (5) general. Research [2004] , point out that the international market for business applications of mobile technology -especially business-to-employee wireless applications -is expected to grow twice as rapidly as the market for consumer applications. Yet our analysis indicates that a large proportion of m-business research has been focused on consumer issues. The practitioner data suggests that business applications of mobile/wireless technology are in need of more thorough development in future research.
A wide range of research topics were evident in the 235 articles. Based on the purpose (variously described as goal, aim, objective) stated in each article, the classification presented in Table 5 was developed. This classification did not aim to interpret the research goal but rather to reflect the primary topic of research according to the authors. Therefore, an occasional overlap of semantics does occur (e.g. "technologies" and "3G"). As expected, the most frequent topic was Opportunities by E. Scornavacca, S.J. Barnes, and S.L. Huff m-commerce (16.6%), usually investigated from a consumer perspective. Typically this topic was approached in a very broad manner without focusing on a specific type of m-business application. Strategic analysis (e.g., describing or conceptualizing business models and presenting intuitionbased reasoning about the future of m-commerce) also emerged as a popular topic (7.2%). 
Total

100%
Note: (*) The difference from reference distribution is highly significant. Chi-square = 204.13, df = 4, 1-p = >99.99%. Chi-square is calculated with equal expected frequencies for each modality. To investigate whether the m-business literature is dominated by intuition-based reasoning and conceptual analysis rather than empirical investigations, a categorization was needed to classify the selected articles [Hirschheim, 1991; Wareham et al., 2005] . In this case, "empirical research" was considered as all research originating in or based on observation or experience, independently of whether the researcher gathered data through primary or secondary data collection (e.g. case studies based on information collected from secondary sources such as websites and practitioner reports were considered empirical). Papers based on intuition-based reasoning and academic literature reviews were classified as "conceptual research."
Following classification, 153 articles (61.5%) were found to be empirical research and 82 (34.9%) conceptual (Figure 2) . A substantial number of studies were not based on primary data collection. In most cases, these were case studies or simulations based on data gathered from external sources. In addition, 89.4 % (34) of the papers that focused on technology and 76.6% (13) of the papers focused on general issues were not based on primary data collection. On the other hand, among the 41 papers published about business applications, 28 (68.2%) were based on primary data collection. (Table 6) . As m-business gains credibility as a separate area of research worthy of study, it is likely that the growth of primary research will continue to increase.
To identify the research methods or research approaches used in the m-business literature, all articles were classified according to the method or approach stated in each article [Yin, 1984; Benbasat et al.,1987; Kaplan and Duchon, 1988] . Table 7 presents the distribution found in the sample. Due to the large number of papers based on conceptual analysis, literature review was the most common research approach used by the authors (31.9%). Case studies, usually focused on specific applications, were also commonly employed (23.8%). It should be noted that 44% of the case studies were based on secondary data collection. Surveys were also commonly used in the m-business literature. Most of the surveys were administered to large samples of consumers, and questionnaires were administered through the Internet. Surveys of university students were common.
Mobile Business 
Total. 235 100%
Note: (*) The difference from reference distribution is highly significant. Chi-square = 260.19, df = 9, 1-p = >99.99%. Chi-square is calculated with equal expected frequencies for each modality.
Early research tends to be dominated by conceptual studies, later giving way to empirical work [Keen, 1980] . To determine whether a longitudinal variation exists in the research methods used in the m-business literature, an independence test between year of publication and research method was carried out. The test did not show a significant relationship between these two variables. Nonetheless, it seems likely that in the near future the proportion of conceptual analyses will decrease and the proportion of empirically-based analysis will increase.
We also conducted an analysis of each article's main contributions. Many authors clearly highlighted the main contributions of their articles; however, in a number of cases (86), due to the lack of information given by the authors, this classification required a reviewer judgment. Table 8 presents the findings. The fact that "literature review" was the most common research method undoubtedly resulted in "insights" and to a lesser extent "frameworks" emerging as the most common type of contribution of the articles reviewed. Only 30% (18) of the papers that offered a framework as their main contribution are based on primary data collection. Note: (*) The difference from reference distribution is highly significant. Chi-square = 193.49, df = 7, 1-p = >99.99%. Chi-square is calculated with equal expected frequencies for each modality.
V. CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE M-BUSINESS RESEARCH
In this paper we provide a general picture of past and current research into mobile business through a categorization and statistical analysis of the research literature on mobile business, The initial motivation for this analysis was Anckar, Carlsson and Walden's [2003] statement that much of the m-business literature is descriptive, dominated by intuition-based reasoning and conceptual analysis rather than empirical investigations. The findings above provide evidence that their perception is quite accurate. However this situation is not likely to remain true much longer. The increasing interest of researchers and the rapid growth of the m-business body of knowledge will likely see a reduction in the proportion of conceptual/descriptive analyses in favour of empiricallybased studies. Similar patterns of development were also found in the e-business literature, particularly when many researchers aimed to establish the value proposition of business-toconsumer applications.
DIRECTIONS FOR FUTURE RESEARCH
As the body of research into mobile business grows, the area of research is likely to mature and develop a research tradition of its own. However, our analysis suggests that for this outcome to happen, mobile business researchers should begin to focus their efforts more carefully. In particular, the following areas are promising candidates for future m-business research:
• Research into business and organizational applications. Current research is heavily skewed toward consumer issues, despite evidence suggesting that business and enterprise applications are the biggest growth area. To bridge the gap between theory and practice better, more research into business, government, healthcare, and other industry areas is needed.
• Empirical research. The existing body of research on mobile business involves a disproportionately high level of secondary research studies. Although there is some evidence that the balance is being redressed, more effort should be focused on high- 
